Aims: This debate paper traces the development of innovative methods for undertaking health promotion research with a socialecological orientation, with a few examples drawn from 30 years of research on adolescent health promotion research at the University of Bergen. Conclusion: We aim to show how the social-ecological model is becoming more evident as a guide to research, using three cases that illustrate progress and potential. The first case is the Norwegian part of the European Network of Health Promoting Schools. The second case is a project just underway, The COMPLETE study, which is a community-led effort to promote students' mental health and create a good psychosocial learning environment. The third case is a developing idea for the next generation of social-ecological research on adolescent well-being, using an asset approach to foster social inclusion and sense of community in multiple settings.
Introduction
This paper discusses how the social-ecological model is guiding advances in adolescent health-promotion research, exemplified with two intervention research projects (cases) that span 30 years at the University of Bergen. The first case is the Norwegian part of the European Network of Health Promoting Schools (ENHPS). The second case is a project underway, the COMPLETE study, which is a community-led effort to promote students' mental health and create a good psychosocial learning environment. A third case is also presented -not a research project that is yet realised, but rather a developing idea for the next generation of social-ecological research on adolescent well-being, using an asset approach to foster social inclusion and sense of community in multiple settings.
We begin by discussing the growing importance of social ecology in the field of health promotion. We outline a whole-community approach to health promotion that is rooted in the social-ecological framework. We then present the three cases focused on adolescent health-promotion research. Finally, we engage in an integrated discussion of the cases, with critical reference to the whole-community approach: What degree of progress towards a social-ecological orientation in adolescent health promotion is evident from the case studies? What aspects of a social ecological approach remain challenging in adolescent health promotion research?
food, income, a stable ecosystem, sustainable resources, social justice and equity. It emphasises the importance of citizen participation and empowerment. It calls for skill in advocacy and mediation. Lessons learned from research on interventions based on the Ottawa Charter health-promotion strategies include evidence that investment in building healthy public policy is a key strategy, that supportive environments need to be created at the individual, social and structural levels, and that personal skills must be combined with other strategies to be effective [2] . In particular, inter-sectoral action and inter-organisational partnerships at all levels, taking into account the socio-environmental context, are central to effectiveness [2, 3] .
The ideals of the Ottawa Charter are challenging to live by in the conduct of research. Fry and Zask [4] remark, 'Despite evidence indicating the effectiveness of more comprehensive approaches, behavioural "lifestyle" programmes seem to prevail…. In addition, formal health promotion programme design/planning models generally do not use the Charter's framework…'. Golden and Earp [5] reviewed 157 articles in Health Education Quarterly between 1989 and 2008 that described 132 unique interventions. They found that social cognitive theory was the most prevalent theory undergirding the interventions, followed by social support and the transtheoretical model/stages of change framework.
Fewer than 10% of all articles identified the socialecological model as an intervention basis. The majority of the activities and intervention targets were set at the individual level, and very few at the community and policy levels. The review suggests that interventions focus mainly on individual beliefs and intentions, and on the attitudes and actions of social networks as levers for change. Interventions that target public policies and more than one or two ecological levels are still rare. The effectiveness of strengthening community action is also unclear, and more research and evidence is called for [2] .
Whole-community approach to health promotion
Despite the challenges just mentioned, there is steady innovation in health promotion research with a social-ecological orientation [6] . Figure 1 presents a whole-community approach to health promotion [7] that endeavours to move from principles to a strategic mapping of the community system that fosters or inhibits a person's participation in her chosen form of life. Psychological, social and physical functioning interplay with all the other elements of the model, to help determine the degree to which one can live the life one chooses. It is not a given that good personal functioning is sufficient or even of prime importance. The world is full of examples of people with good personal functioning who feel nevertheless unfulfilled because their social environment is not supportive.
Research is becoming more common that aims to develop empowerment through community-based interventions that cultivate intra-personal resources for well-being, such as a sense of coherence, resilience and mastery [8] , and extra-personal assets for health in social and physical environments [9] . Assets for health include assets that are directly available to individuals, but also community assets; a community with many opportunities for social participation.
The model oversimplifies the system it is meant to represent, but it does illustrate that comprehensive health promotion must tackle more than individual risk factors. In research, the whole-community approach depicted in Figure 1 is too complex to guide any single research project. Therefore, particular research projects tease out parts of the community system. Besides the challenge of complexity, practical considerations are important. Researchers responding to funding agencies may have to focus on particular health outcomes and research methods if they are to have any chance of getting funding. In addition, the expertise needed to intervene widely across the web of causation rarely resides in one researcher or even a small team. Mounting comprehensive systems-oriented health-promotion research demands large-scale transdisciplinary collaboration and generous funding. This is not to suggest that a whole-community approach to health promotion is infeasible, only that it stretches researchers' capacity to the outer limit of what is feasible today.
This article now moves to trace some of these developments in the area of adolescent health-promotion research, drawing first on experience from the Norwegian part of the ENHPS. We then consider experience being gained in the ongoing COMPLETE study, a community-led effort to promote students' mental health and create a good psychosocial learning. Then we move to as yet untested waters, presenting a developing idea for the next generation of social-ecological research on adolescent well-being, using an asset approach to foster social inclusion and sense of community in multiple settings.
Case 1. The European Network of Health Promoting Schools (ENHPS)
In the 1990s, use of the settings approach became more systematic, with initiatives such as healthy schools, workplaces, cities and hospitals -places where people work together to achieve an agreed vision for the health and well-being of the community.
An example of this approach is the ENHPS that was established as a unique collaboration between the World Health Organization, European Commission and the Council of Europe [10] . The aims were to support schools in developing healthy environments and curricula, and to promote good relations both within school and between the school and the outside community. A social-ecological model underpinned ENHPS, although the theoretical foundation was not clearly spelled out.
In Norway, a strategic sample of 10 schools participated [11] . A policy approach to health promotion was applied, intended to involve schools in changing their everyday work to include health-promoting activities. The precede-proceed framework [12] guided the process, in which schools selected their own goals and strategies for a three-year period during 1994-1997. All schools chose school satisfaction/well-being for students as the main goal, and they carried out various activities to achieve this goal. Some of these were traditional and well-known activities such as school trips and sports days, but they also developed new types of activities such as 'bad taste days' and creative ways of including students to improve outdoor areas.
The evaluation of the Norwegian part of ENHPS aimed to learn from the schools how they worked to promote healthy school environments, and to identify models of good practice. A mixed-methods design was employed, including biannual surveys of all pupils and teachers at the 10 schools during a fiveyear period and interviews with students, teachers and principals, as well as observations in schools. The evaluation identified two groups of Norwegian ENHPS schools [13] . One group of four schools experienced a high level of involvement (staff, students, school health services, parents and the local community participated at a high level). The other group of six schools experienced markedly lower levels of involvement. High-implementation schools to a greater extent than those low in implementation applied a combination of top-down and bottom-up implementation, included students in the project group, had a supportive and effective principal, and emphasised well-being and positive environment more than health per se. The differences can be seen in terms of teachers' participation after three years in the program, in that 41% of the teachers in the highimplementation schools reported that they were actively participating in ENHPS at their school, versus 20% in the schools with lower involvement. Differences were also evident among students; in the high-involvement schools, students reported higher rates of liking their school, feeling that they belonged to their school, and feeling that that their teachers cared about them. Analysis of interviews with seven principals in 2008 and school documents suggested that after 14 years, health promotion practices were sustained in six of the schools [14] .
Case 2. The COMPLETE intervention study
The current trend in adolescent health promotion is to combine ecological approaches with empowerment and a structured approach. COMPLETE is an ongoing randomised cluster trial combining a universal (entitled the Dream School) and a targeted (Mental Health Support Team) school-based intervention to promote mental health and prevent school dropout among students in upper secondary school. The intervention is funded by the Norwegian Ministry of Education. The Dream School programme is developed by the non-governmental organisation (NGO) 'Adults for Children'. There is considerable effort in the initial phase to ensure ownership and empowerment at the school. The programme is school-wide, and consists of a resource group, student mentors, the 'Dream Class' and school staff. The 'Dream Class' is a tool that promotes a sense of belonging through participatory learning activities and active participation of all students and teachers. The student mentors are oneyear-older students trained by the NGO in how to be a good leader and how to implement activities in the classes and at school. They are also trained in how to observe and to include students who are outside the social environment in class or during recess. The teachers also attend a course organised by the NGO.
The Mental Health Support Team is an effort to create a sense of belonging and good relationships with students who are struggling, especially with transfer to upper secondary school and presence at school. The team comprises representatives from the local social services, special education advisors and the school health service. The team members are housed at the school, with a high level of availability to students. This ensures fast response and an open door for both students and the school's educational staff.
Both interventions are built on insights from theoretical approaches to adolescent development and well-being, in particular Positive Youth Development (PYD) [15] and Self-Determination Theory (SDT) [16] . These theoretical approaches offer an understanding of how PYD can be supported in school, contribute to a rationale for action, and provide a good basis for assessing the strategies that can provide the greatest benefit [17] . In the theory of PYD, systems that emphasise youth strengths are central [15] . Positive development, thriving and good health are achieved in the COMPLETE intervention by promoting the five Cs: competence, confidence, character, connection and caring. These Cs are nurtured through structured activities in the school context that create and maintain good relationships between students as well as between students and teachers, active participation and encouraging older students to be responsible for the younger ones. A sixth C (contribution -ability to contribute) is expected to be developed as a result of the other Cs, meaning that youth feel that they are competent, confident, have good morals, a sense of belonging and can provide care to others.
Insights from the SDT [16] are used to improve the psychosocial school environment and thereby improve positive mental health by fostering intrinsic motivation essential for well-being and learning. In the intervention, activities at school are designed to satisfy basic psychological needs for autonomy, competence and social relatedness. There is extensive evidence that when teachers support students' needs for autonomy, competence and relatedness, positive outcomes include more self-regulated learning, and improved school performance and mental health [17, 18] .
Programmes that look good on paper are, however, worth little if they are not put into practice, or not being implemented according to plan. Implementation quality is strongly related to the effectiveness of interventions [19, 20] , and observations and interviews are therefore undertaken to study the implementation of COMPLETE. The COMPLETE sample consists of 17 schools, 111 school classes and 2350 first-year students in four counties in Norway. The schools were randomly assigned into three conditions: (a) combination of universal and targeted approach (six schools); (b) Dream School intervention only (six schools); and (c) control/business as usual (five schools).
When properly implemented, the interventions are expected to be sustained, because they are supposed to become institutionalised, and part of everyday life in school after external training and support are withdrawn. The combination of both interventions enables a complimentary approach to school-based health promotion. The results from pilot schools have been promising. For example, one Dream School has seen a marked decrease in absence after inception of the programme (from 21.8 h per year in 2013 to 11.3 h in 2015). Since the Mental Health Support Team was established at one high school in the north of the country, the number of students who drop out from school decreased by 50%.
Case 3. Strengthen community participation
Globalisation and economic and political development lead to 'modern' values, including an increasing emphasis on quality of life, self-expression and freedom of choice [21] . While this development may infer increased opportunities for individuals to achieve good mental health and well-being, it can also result in a breakdown of traditional values and institutions, leading to less interest and concern for social and community responsibility amongst individuals. Potential negative effects of tensions and conflicts between young people currently growing up in increasingly complex multicultural societies are disconcerting. Moreover, the development of modern values may marginalise those who do not have the capability to 'make it' on their own, rendering significant segments of our populations at risk and creating a new type of health inequality. These developments lead to new public health challenges. Active engagement and securing personal goals require a range of essential life skills that allow individuals to function well in modern society. Finding ways of increasing solidarity and aspirations for the common good should, therefore, be central to health promotion in the future.
The dominant approach to promoting adolescent development at present emphasises individualistic, goal-oriented and instrumental values. A new approach seems needed, balancing between individualistic (hedonic) and collectivistic (universalism) values; that is, a balance between individual autonomy and collective power/social control. The latter implies the need for sense of community, which is related to concepts such as cohesion, togetherness, connectedness and solidarity. Another way of putting it is that sense of community reflects the opposite of loneliness. A key to promote adolescent health is, therefore, to promote youth's sense of community, defined as 'the perception of similarity to others, an acknowledged interdependence by giving to or doing for others what one expects from them [and] the feeling that one is part of a larger dependable and stable structure' [22, p.157] .
The Asset Model (AM) [23] is useful for the purpose of fostering social inclusion and sense of community conducive to health. AM uses a set of principles to support communities to: create a vision for health; identify the factors (health assets) that individuals and communities require to realise that vision; implement actions and mechanisms known to be effective in bringing about the joint vision; and create the knowledge and evidence required so that the actions can be replicated and contextualised with other groups in different places. AM can promote health and well-being in young people in interventions that draw on a range of theories that are known to be conducive to build supportive environments, such as PYD and SDT, as used in COMPLETE. For example, social support and social capital are well known to facilitate interactions that link young people to their communities, and that enables them to commit themselves to each other [24] . Groups in the community organised around enthusiasms and interests such as sport or music, social activity, or economic and political aims are, therefore, important youth development assets. Young people can be encouraged to join those groups that they find interesting, or to form new groups themselves. The same principles can be used in the health services, school and family settings. Ideally, interventions based on AM should encompass all settings embedding individuals, and develop actions built on the strategies illustrated in Figure 1 through joint collaboration with youth and stakeholders. By linking different forms of social capital (i.e. bonding, bridging and linking) to health and sense of community, social network interventions can be designed that contribute to the effectiveness of community development approaches in health promotion [25] .
With regard to research on such interventions, better measures must be developed to reflect the universalism values embedded in sense of community and social inclusion. Existing measures focus on 'liking, 'performance', 'feelings' and 'attitudes' [26] that are not adequate to measure sense of community and social inclusion.
Techniques for statistical analysis of data from individuals at several levels (such as multilevel modelling) including students, teachers, classes and schools have been around for some time. Research on full-scaled ecological community interventions requires new methods to study reciprocity, social interaction, social structure and groupness. Such methods must capture relationships within and between levels, both at individual levels but also at group and community levels that are not simply aggregated from individual reports. In this regard, the usefulness of modern technology and social media could be explored.
Discussion
All three cases describe an approach distinct from purely behavioural research in their emphasis on the importance to health of the social settings in which people spend most of their waking hours: home, school, work and play arenas. The social-ecological model as it is applied to health promotion research places strong emphasis on the importance of social settings as arenas where health may be fostered. There are both practical and ethical reasons why settings are attractive to health-promotion researchers. If one wishes to do adolescent health-promotion research, schools are attractive settings since that is where youth gather for a larger proportion of their time. Also, the school setting is a critical arena for youth development. Education and socialisation are schools' main aim; healthy youth are better equipped for learning, and a supportive school environment therefore fosters both learning and health.
The settings approach as exemplified by the Health Promoting School intervention in Case 1 was accompanied with evaluation studies that have resulted in valuable knowledge and competence in how to empower and involve users in the planning and implementation of health-promotion interventions. However, according to a comprehensive review [18, p.65 ] '…the evidence generated by them has been weak in terms of hard outcomes and has not resulted in evaluations that are robust enough to feature in systematic reviews'. Major weaknesses identified by Weare and Nind [18] are that these flexible and non-prescriptive approaches tend to be atheoretical and ideology based; there is a lack of consistent, rigorous and faithful implementation that is causing these approaches to become too diluted and lack impact; and there is a tension between emphasis on empowerment and participation versus the need for rigorous implementation. Therefore, the challenge is to balance this style of approach with more focused and prescriptive elements.
The COMPLETE intervention in Case 2 represents a structured approach that enables implementation with clarity and fidelity, while still facilitating empowerment and user involvement. Such a structured approach is a major advancement in research on school health promotion, because it increases the potential to assess fidelity and effectiveness. However, such interventions do not take full advantage of the social-ecological model illustrated in Figure 1 , as they are primarily directed at one setting. Thus, the social ecology of students, teachers and schools are only partially addressed.
During the 30 years following the Ottawa Charter, health promotion has gone through four phases [27] : (a) a narrow focus on risk prevention scarcely referring to health promotion; (b) single behaviour interventions; (c) more interdisciplinary and integrative approaches; and (d) a comprehensive approach. Case 1 and 2 may be considered examples of a more interdisciplinary and integrative approach, but lacking a fully fledged ecological approach. The complexity of social ecology seems to be the heart of the problem.
Social ecology is a multilevel concept extending from intra-personal factors (e.g. cognition, emotion and physiology) to macro-level factors (e.g. culture, politics and policy). The intricacy of the social-ecological web of causation has long been daunting for healthpromotion researchers [28] . Everything is connected to everything else -reciprocally! This calls for systems thinking, contra cause-effect thinking. Case 3 proposes such a comprehensive approach, applying a social-ecological model to influence multiple settings in a systematic way to empower young people, foster social inclusion and develop their active citizenship.
Conclusion
The implications of the social-ecological way of thinking about health extend from research to practice to policy. Research must become multilevel, requiring new skills in study design, data collection and analysis. Practice must overcome the 'silo-effect', requiring cooperation across health and social services, civil society, and local communities. Policy must collaborate across portfolios, with the health sector acting for health in synchrony with other public and private sectors such as education, employment, commerce and transport. In research, practice and policy, the systems way of thinking and acting calls for sensitivity to the delicacy of ecological systems. Interventions on one part of a social system often have unintended/untoward effects on other parts of the system [29] .
The demanding level of cooperation required by the systems way of thinking is a significant barrier to health-promotion progress. Professional walls and silos have the positive function of helping social administration be efficient, but walls also encapsulate creativity and innovation, and foster within-silo cultures that resist penetration. To address this problem, health promotion is developing a 'science of cooperation', investigating how effective partnerships for health promotion can be forged, despite the barriers [30] . This suggests that there is a need for an expansion of health promotion as a transdisciplinary research field. An obvious possibility is for health promotion to initiate collaboration with systems scientists. Training and research programmes in systems science are burgeoning. Ecosystems science is moving rapidly from its foundation in earth sciences to social sciences, for example into the area of urban planning [31] . Advances in research on a social ecology of health promotion would likely be stimulated by collaboration beyond health promotion's traditional contributing fields.
This approach calls for more active participation from users and stakeholders. Such participation has previously been much appreciated and well established in the planning and implementation phases in health-promotion research. However, funding agencies and policymakers in contemporary society require that researchers engage users in the analysis and reporting phases as well. Researchers are also increasingly expected to contribute more actively to assess the more general societal impact of their work, including designing and executing plans for knowledge transfer and exchange with users and stakeholders. Therefore, health-promotion researchers must expand their capacity and ability to share their research beyond academia.
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